In vitro translocation of quantum dots and influence of oxidative stress.
In vivo, translocation of inhaled nanoparticles to the circulation has been demonstrated. However, the interaction of nanoparticles with the lung epithelium is not understood. In this study, we investigated, in vitro, the translocation of nano-sized quantum dots (QDs; 25 pmol/ml) through a tight monolayer of primary isolated rat alveolar epithelial cells. The influence of surface charge on translocation was examined using nonfunctionalized QDs, amine-QDs, and carboxyl-QDs. The interaction between nanoparticles and the lung epithelium was monitored by repeatedly measuring the transepithelial electrical resistance (TEER) and by examining the cell layer with confocal microscopy. The effect of oxidative stress was tested by incubating the cells with tert-butyl hydroperoxide (t-BOOH; 75 microM or 1 or 10 mM); the antioxidant N-acetyl-L-cysteine was also used to assess the role of particle-mediated oxidative stress. No translocation through a tight monolayer of primary rat alveolar epithelial cells was observed for any of the different types of QDs. In general, an increase in TEER was found after incubation with QDs. A condition of low oxidative stress did not enhance translocation. In contrast, conditions of high stress (1 or 10 mM t-BOOH or due to QDs toxicity) with disruption of the cell layer, as shown in a decreased TEER, resulted in substantial translocation. In conclusion, no translocation of QDs was found through a tight monolayer of primary rat alveolar epithelial cells, regardless of the QDs surface charge. QDs did not impair the barrier function of the epithelial cells. In conditions with disruption of the cell-cell barrier, translocation was demonstrated.